ABSTRACT Information empowers people to take charge of their health. The aim of this study in Shiraz, Islamic Republic of Iran was to evaluate parents' knowledge about dental malocclusion, referral routes and information sources. A random sample of 1000 7-9-year-old schoolchildren were given a questionnaire to complete at home. Questionnaires were completed by 795 parents. Knowledge about malocclusion was significantly greater in families with higher levels of education and income. Most respondents (83.5%) were aware of the importance of maintaining primary teeth to prevent malocclusion, and 25.1% thought that carious primary teeth must be extracted. Half of the parents (50.6%) did not know that spaces between primary teeth are normal. Only 28.8% of the children visited dentists for annual routine check-ups. Television (43.3%) was the most common source of dental information. The level of general public awareness about malocclusion needs to be improved. RÉSUMÉ L'information rend les personnes autonomes dans la prise en charge de leur santé. L'objectif de la présente étude conduite à Chiraz (République islamique d'Iran) était d'évaluer les connaissances des parents concernant la malocclusion dentaire, les voies d'orientation-recours et les sources d'information. Dans un échantillon sélectionné aléatoirement, 1000 écoliers âgés de sept à neuf ans ont reçu un questionnaire à remplir à la maison. Sur ce total, 795 ont été remplis par les parents. Les connaissances concernant la malocclusion étaient plus importantes dans les familles où le niveau d'études et de revenu était supérieur. La plupart des répondants (83,5 %) connaissaient l'importance du maintien des dents temporaires afin de prévenir la malocclusion, et 25,1 % savaient que les dents temporaires cariées devaient être extraites. La moitié des parents (50,6 %) ignorait que les espaces entre les dents temporaires étaient normaux. Seuls 28,8 % des enfants se rendaient chez le dentiste pour des examens annuels de routine. La télévision était la principale source d'information (43,3 %) dans le domaine dentaire. Le niveau de connaissances de la population concernant la malocclusion doit être amélioré.
Introduction
The focus in dentistry is shifting to prevention of disease rather than treatment and repair of damage, and the public's role has changed from passive recipient to participant in prevention. Helping individuals to preserve their oral health is an important goal which cannot be achieved without public information, education and motivation [1] [2] [3] [4] . Better information generally motivates people to take charge of their health and treatment [5] .
Almost every orthodontist has experienced misunderstandings with patients about treatment of malocclusion [6] . Bishop et al. recommended that patients who have a good knowledge of their disease or procedure have a better outcome than those who do not [7] . Although compliance with orthodontic treatments is dependant on various factors, the importance of knowledge should not be ignored, since lack of information may affect compliance [8] . Ley stated that providing patients with greater information generally causes increased compliance with treatment recommendations [9] . Habibian et al. found that schoolchildren wanted to know about the aetiology of malocclusion, why orthodontic treatment was carried out and when was the right time to start treatment [8] . The importance of information and its effect on cooperation were also identified by Brattstrom et al., who reported that the reasons for prematurely terminated treatments included insufficient information about the exact nature of treatment, lack of motivation and lack of communication between orthodontist and patient [10] . Nanda and Kierl also found that successful orthodontic treatment depended not only on the knowledge and skills of the clinician, but also on the cooperation of the patient and parents [11] .
Although an orthodontist may suggest that a child needs orthodontic treatment, the parents' awareness that the child has an orthodontic problem will play a part in whether the child receives treatment. However, perceptions of orthodontic treatment need are multifactorial and are influenced by elements other than indices of normative orthodontic treatment needs [12] . A need for improved health education about orthodontic problems has been clearly indicated [13] , but to improve public information about malocclusion we must first determine the present level of knowledge and sources of information. The purpose of this study in Shiraz, Islamic Republic of Iran was to evaluate knowledge about malocclusion among the parents of 7-9-year-old children.
Methods

Sample
The sample comprised 1000 schoolchildren aged 7-9 years old attending schools that were selected by random cluster sampling from 4 educational districts in the city of Shiraz. The criteria for inclusion were Farsi as their first language and no previous use of an orthodontic appliance [14] . Students accepted for orthodontic treatment were excluded because they were likely to receive different information that might have influenced the results. Ethical approval was obtained from the Ethics Committee of Shiraz University of Medical Sciences.
Data collection
A questionnaire to assess parents' knowledge about malocclusion was specially designed for this study by 2 expert orthodontists. The questions were divided into 3 major domains: general knowledge about malocclusion (whether they believe that taking care of primary teeth has an effect on dentofacial malocclusion); referral routes for routine checkups (where to go to check their child's dentofacial malocclusions such as prognathism and retrognathism of the jaws); and information sources about oral health (radio, television or mass media, friends, etc.). There were 13 questions with a closed response format that allowed subjects to choose from a fixed number of alternatives. The questionnaire was designed using simple language to be easy understood by parents. The questionnaire was scored to record a mean score for each of the 3 sections and a total score. If a parent answered all the questions correctly, in the sections for parents' awareness and referral routes, the maximum possible scores were 27 and 8 respectively. The scores were weighted so that the highest possible total score for knowledge about malocclusion was 35. The data about information sources by parents was calculated separately. We also recorded demographic data for age, sex, ethnicity and family income, parents' occupation and parents' educational level (as a proxy measure for social class). The reliability of the questionnaire was measured by pretesting the instrument on a group of 20 people before it was used for the final research (Cronbach α = 0.75).
The questionnaires were brought to the schools by researchers and given to the teachers, who distributed them to students who satisfied the inclusion criteria with instructions that it was to be filled out at home. The respondents were instructed to answer as many of the questions as they could and to leave blank any that they were unable to complete. The parent or guardian answered the questions and the children returned the completed questionnaires to their teacher.
Data analysis
The mean score for each group of questions and mean total score for each questionnaire were compared. All data were analysed by analysis of variance, chi-squared tests and t-tests.
About 80% of the parents (795/1000) returned the questionnaires; 56.5% were the parents of boys and 43.5% of girls. The mean total knowledge score was 15.6 (SD 5.3) out of maximum score of 35 (Table 1 ). Mean score for parents' awareness about malocclusion was 11.6 (SD 4.7) out of 27 and for knowledge about referral routes was 4.1 (SD 1.6) out of 8.
There was a significant difference in the mean total knowledge scores between different educational districts of the city (P < 0.001) ( Table 2 ). Higher levels of education of the parents were associated with higher scores in the questionnaire (P < 0.001). Total scores also differed significantly depending on the father's employment. Families with higher incomes also scored significantly higher than those with lower incomes (P < 0.001). Those employed in public administration as a civil servant and in the private sector had significantly higher knowledge about malocclusion than those who were retired, employed as an unskilled (or manual) worker or unemployed (P < 0.001).
General knowledge about dental problems and malocclusion
Few parents (12.3%) knew how to identify dental caries in their child's mouth by observation of discolouration, sensitivity or pain; 74.9% of parents had knowledge that caries of primary teeth must be restored but 25.1% thought that a carious primary tooth must be extracted or not be treated; 50.6% of parents did not know that spaces between primary teeth are a normal characteristic.
Concerning malocclusion, most respondents (83.5%) knew the importance of maintaining primary teeth to prevent malocclusion, but 22.6% of them had no information about the time sequence of primary tooth exfoliation. Of the parents 25.4% did not know that oral habits (such as thumb-sucking, pacifier-sucking, pen-biting, nail-biting and lip-biting) can cause malocclusion. Also fewer parents (28.8% and 47.2%) were aware about the normal amount of overbite and overjet respectively. A majority of parents (80%) were aware that malocclusion can adversely affect their child's appearance.
Knowledge about referral route to dentist for routine check-ups Few parents (28.8%) took their child to a dentist for annual routine check-ups and only 6.7% did not know where to take their children to check for malocclusion. Only 34.2% of parents knew the appropriate age for first examining a child for malocclusion.
Information sources
Of the 795 parents who responded, 43.3% said they got their information from television, 13.1% from radio, 29.2% newspapers and magazines, 25.5% teachers and 40.5% from others sources such as the Internet and friends. Thus television was the strongest medium for obtaining dental information.
Discussion
In this study about 20% of children's parents did not return questionnaires and a higher proportion of parents of boys than girls responded. This finding contrasts with Pietilä and Pietilä's study in Finland in which a higher percentage of families with girls returned the questionnaire [15] , and it contradicts the common preconception that good appearance among girls is regarded as more important [16] . Contrary findings, however, were reported by Howitt et al. [17] and Horowitz et al. [18] . The children studied were selected from schools in different areas of the city of Shiraz to obtain a socioeconomic spread and there was a significant difference in knowledge of parents about malocclusions in different areas of the city which reflect differences in socioeconomic status. A higher level of parents' education or higher income was associated with higher knowledge scores about malocclusion. In a Finnish study, social class had no effect on the proportion of children needing or receiving orthodontic treatment [19] , whereas in Norway Sivertsen found a higher need and demand for orthodontic treatment among higher social groups [20] . Reichmuth et al. also found that both socioeconomic status and ethnicity had an effect on desire for treatment [21] . Although knowledge about malocclusion affects perceived orthodontic treatment need, actual treatment needs and demand may be different.
P-value
Mean score (SD)
The age range of students chosen for this study was 7-9 years. This is the age at which the first orthodontist appointment is recommended. However, only onethird of parents knew the appropriate age for first examination of their children for malocclusion. In Pietilä and Pietilä's study most parents thought 7-8 years was the best age for starting orthodontic treatment [15] . In Habibian et al.'s study one of the most common questions to schoolchildren about orthodontics was the right time to start treatment. It is therefore necessary to inform people about this topic [8] . In our study only the parents' opinions were asked, because we believed that 7-9 year old children were too young to assess their awareness of this issue [15] . Although it seemed appropriate to approach both the child and the parent, according to Horowitz et al. children do not have the ability to frame their own opinion in this respect until the age of around 10-12 years [18] .
Our findings are unlikely to be the result of experimental bias because the schools were selected by random cluster sampling from 4 different districts of Shiraz city. Also the person responsible for data analysis was blinded to the study to minimize any bias that might arise from knowledge of the participants. To further reduce bias, researchers were instructed not to give verbal information about malocclusions and/or orthodontic treatments to students before and during the study. This ensured that, as far as possible, information came from only family knowledge.
There were obviously some limitations to the study. Our instructions were that questionnaires be completed by the family and it cannot be assumed that the questionnaires were completed by them alone, without help from others and the relevant literature [22] . Although in this study we did not ask about history of treatment in the family, Reichmuth et al.'s study found that children whose parents and siblings had previously undergone orthodontic treatment were more realistic and less likely to choose perfect occlusion as the ideal [21] . More mothers responded to the questionnaire in Dorsey's study [23] but in our study we did not analyse which member of the family responded.
Variations in educational level of the participants might also have an effect on parents' answers [22, 24] . Thus, our questionnaire used simple language and was designed to be easy to understand for participants of different socioeconomic levels. Harwood et al. found that all 14-year-old children could understand the word "orthodontics" but only 14% knew the meaning of the word "appliance" which was used widely in leaflets. The term "brace" could easily be substituted and may be more easily understood [25] . The actual reading ability of some individuals is even lower than the level of education completed [1, 3, 14] .
This study showed that television was the most common source of dental information. However Edward et al. reported that newspapers, magazines and direct mail advertisements were viewed more favourably than radio, television and billboard advertisements [26] . This difference may be attributed to the fact that their study evaluated media advertising effects on consumer perceptions of orthodontic treatment quality.
Our study showed that less than one-third of parents took their children to the dentist for annual routine checkups. In a dental care system where children visit their dentist regularly and dentists work in cooperation with an orthodontist, parents' awareness of orthodontic problems agrees fairly well with the orthodontist's assessment of treatment need [15] . Hirst reported that a high proportion of parents (70%) knew that their child should continue to see the dentist for routine care during orthodontic treatment [13] ; the difference may be attributed to differences in the cultural setting and study design.
In this study most parents knew the importance of maintaining primary teeth in the development of malocclusions but about one-quarter of them did not have any information about the time sequence of primary tooth exfoliation. One-quarter of parents did not know the role of oral habits in the development of malocclusion and a similar proportion thought that a carious primary tooth must be extracted or not treated. Half of families did not know that spacing of primary dentition is a normal characteristic and most parents did not have information about normal overbite. A high proportion of parents (80%) were aware that malocclusion adversely affect their child's appearance. This is comparable to Mugonzibwa et al.'s study which found that most children (85%) recognized well-aligned teeth as important for overall facial appearance [27].
In conclusion, or results suggest that general public information about malocclusion needs to be improved. Others have suggested that parents need to informed about orthodontic treatments, length of treatments [13] , the alternatives available and the risks and benefits of treatments [25] , factors which may influence desire and demand for treatment [28 29] and produce a shift in their attitudes [30] . Information leaflets which are cheap to produce can increase the public's knowledge about malocclusion [31] . For communication to be effective, the message must be understood and remembered, and so future research should focus on methods of improving communication with lay people and patients [32, 33] .
